Application of propidium monoazide quantitative PCR for selective detection of live Escherichia coli O157:H7 in vegetables after inactivation by essential oils.
The use of propidium monoazide (PMA) is enjoying increased popularity among researchers in different fields of microbiology. Its use in combination with real-time PCR (qPCR) represents one of the most successful approaches to detect viable cells. PMA-qPCR has successfully been used to evaluate the efficacy of various disinfection technologies in different microorganisms. Initially, in this study the effect of four essential oils (EOs), cumin, clove, oregano and cinnamon, was evaluated on suspensions of the enterohemorrhagic Escherichia coli O157:H7 by PMA-qPCR, LIVE/DEAD BacLight flow cytometry analysis (LIVE/DEAD-FCM), and plate count. E. coli O157:H7 cells treated with EOs at killing concentrations were permeable to PMA which was confirmed by LIVE/DEAD-FCM. However, the PMA-qPCR assay allows specific quantification among the autochthonous microbiota of food products. Therefore, the PMA-qPCR assay was used to evaluate its applicability in artificially contaminated iceberg lettuce and soya sprouts. Amplification signal was negative for the spiking tests performed with any of the EO-killed E. coli cells. It demonstrates that the PMA-qPCR assay is a suitable technique for monitoring E. coli O157:H7 inactivation by essential oils in fresh-cut vegetables.